Abstract: Nα-Urocanylhistamine and two related compounds were synthesized by using PyBOP coupling protocols. These compounds represent naturally occurring histamine derivatives.
Introduction
Nα-Urocanylhistamine (1) was reported in 1973 as being naturally occurring in neogastropod mollusks [1] . It is one of several natural histamine derivatives known [2] , although little information exists about the possible role of this compound in the living systems where it is found. Moreover, there are no literature reports describing the synthesis of this compound or of closely related analogs. Herein we report the synthesis of 1-3, work that was initially undertaken as part of a project to discover new classes of histamine H 2 receptor agonists. These compounds are structurally related to compounds that have proven to be useful in metal complexation [3] and non-enzymatic catalysis [4] .
Results and Discussion
The coupling reactions were straightforward with benzotriazol-1-yl-oxytripyrrolidinophosphonium hexafluorophosphate (PyBOP) [5] , although the reactions were unsuccessful when attempted with either dicyclohexylcarbodiimide (DCC) or 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC . HCl). In the case of DCC, a reagent that has been previously used for the synthesis of amide derivatives of histamine [3] , only an O→N-acyl rearrangement product and starting materials were present after 24 h. The product yields following purification by chromatography on SiO 2 for 1-3 were good (68-86%).
Scheme 1.
The X-ray crystal structure of 1 was determined by using a crystalline block obtained from methanol. 
Conclusions
The coupling reagent PyBOP proves to be useful for the synthesis of amide derivatives of histamine providing good yields to purified products.
Experimental

General
All apparatus were oven-dried and cooled in a dessicator. Reagent grade CH 2 Cl 2 was distilled from CaH 2 before use. With the exception of dihydrourocanic acid, all reagents were purchased commercially and used as received. Dihydrourocanic acid was obtained by catalytic hydrogenation (5% Pd/C) of urocanic acid in methanol followed by crystallization from methanol. Thin-layer chromatography was done on Analtech 250 µm silica gel HLF Uniplates and the plates were visualized by using UV and I 2 as well as ninhydrin spray for amines. Melting points were obtained on a FisherJohns melting point apparatus and are uncorrected. 
General Procedure for the Preparation of 1-3.
Histamine dihydrochloride was added to MeOH and two equiv. of diisopropylethylamine (DIEA) was added to yield a clear solution. The MeOH was removed under reduced pressure and the residue dissolved in anhydrous dimethylformamide. To this solution at 0°C was added the carboxylic acid (1 equiv), additional DIEA (3 equiv), and PyBOP (1 equiv) all dissolved in CH 2 Cl 2 . The resulting slurry was stirred 24 h at room temperature before removing the solvent under reduced pressure. The product was purified by column chromatography on SiO 2 with CH 2 Cl 2 /MeOH (9:1) as the eluant. Imidazol-4-yl)-N-[2-(1H-imidazol-4-yl) 
3-(3H-
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